Introduction
Intellectual disability or mental retardation is characterized by significant limitations both in intellectual functioning and in adaptive behavior as expressed in conceptual, social, and practical adaptive skills, which originates before the age of 18 1) . Williams syndrome (WS; OMIM #194050) is one of the genomic disorders
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Comparison with Children with Prader-Willi Syndrome and Down Syndrome Yim SY Cho KH Kim HJ ㆍ ㆍ associated with intellectual disability 2) . The prevalence of WS has been reported to be approximately 1/7,500 birth to 1/20,000 births 3, 4) , and is known to be caused by haploinsufficiency of chromosome 7q11.23 [4] [5] [6] [7] . The disorder is characterized by a multi-system involvement 6) , and the major physiologic features include typical elfin facial appearance, frequent infantile hypercalcemia, cardiovascular problems such as supravalvular aortic stenosis and hypertension, and frequent hyperacusis [4] [5] [6] 8) . The developmental delay of cognition, motor and language is universal in WS, and intellectual disability is ultimately diagnosed in the majority of individuals with WS.
The most interesting psychological profiles of WS are significant weakness of visuospatial cognition and relative strength in language. In terms of visuospatial cognition, the persons with WS have been reported to be incapable of putting together the simple puzzles, owing to their inability to visualize an object as a set of parts 2, 4, [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . This weakness has been suggested to be related with functional deficits of dorsal visual stream 5, 10, 19) . Regarding the language ability, a number of studies have shown that individuals with WS have a superior linguistic profile compared to their non-verbal abilities 10, 15, 18, 20, 21) , however, the evidence remains inconclusive 21) . In fact, there are some controversies over the cognitive profile of children with WS. Some studies found a significant advantage for verbal IQ over performance IQ, while other studies revealed a nonsignificant trend in this direction 2, 4, 21, 22) .
To the best of our knowledge, there are no reports either on the cognitive profile of children with WS or comparison of the cognitive profile of WS with other genetically determined intellectual disabilities in Korea.
Therefore, the objectives of this study were to examine the following 2 questions; 1) Is there a significant ad- 2) Children with Prader-Willi syndrome (PWS) or Down syndrome (DS)
As comparison groups, the children with PWS or children with DS were selected based on following rationales; 1) PWS and DS are well known genetic causes of intellectual disabilities; 2) Regarding verbal function, DS is known to show relatively low expressive language function compared with their overall cognitive function [23] [24] [25] [26] , whereas PWS is known to have no deficiency of verbal function compared to their overall cognitive function 22, 27) ; 3) In terms of visuospatial function, PWS is known to be proficient in putting together jigsaw puzzles 27, 28) , whereas DS is known to have no deficiency or proficiency in visuospatial ability. Table  ± 1). Their karyotypes were trisomy 21, and there was no translocation or mosaicism among these 7 children.
Evaluation of psychological profiles
We retrospectively reviewed the psychological reports subtests, the total score of 6 performance subtests, and the scaled scores of 6 subtests which were included in both the K-WISC-III and the K-WPPSI, were collected for analysis.
Statistical analysis
ANOVA tests for the comparison of cognitive profiles 
Results
The demographic data of the children according to syndrome are shown in Table 1 . As seen in the table 1, there was no significant difference in age and gender according to syndrome (P >0.05).
All 5 children with WS showed intellectual disability of mean scaled scores 15.71 9.27 in verbal subtests ± and 14.29 7.50 in performance subtests, showing no ± significant difference (P >0.05; Fig. 1 ). Similar to the children with WS, the children with PWS and DS did not show any significant difference in the scaled scores between the verbal subtests and the performance subtest (P >0.05; Fig. 1 ). The total sum of scaled scores of verbal subtests for PWS was highest (22.50 6.28) and ± lowest in DS (12.29 4.35). However, there was no ± significant difference in the total sum of scaled scores of verbal subtests among WS, PWS and DS (P >0.05).
There was no significant difference in scaled scores among 6 subtests, especially in object assembly and block design which represent visuospatial perceptual tasks for the children with WS (P >0.05; Fig. 2 ) as well as the children with PWS and DS (P >0.05).
However, the comparison of psychological profiles according to syndrome showed significant difference in the scaled score of object assembly among 3 syndromes (Fig. 3) , and the post hoc test revealed that the scaled score of object assembly was significantly lower in WS (2.29 0.95) than that of PWS (4.75 2.77; ± ± P <0.05).
Taking all these findings together, we could not find IIi repeat domain containing 1) and/or GTF2I (general transcription factor IIi ) genes located on the telomeric side of the critical region appears to be responsible for intellectual disability in WS 4, 12) . Furthermore, the deletion of LIMK1 (lim kinase 1) in WSCR has also been implicated in the abnormality of visuospatial constructive cognition in WS 7) . In general, the visual cortex is .
WS is characterized by a rare fractionation of higher cortical functioning, showing selective preservation of certain complex faculties (language, music, face processing, and sociability) in contrast to marked and severe deficits in other cognitive domains (reasoning, spatial ability, motor coordination, arithmetic, problem solving) 4, 29) . The characteristic cognitive profile of WS includes relatively good verbal skills alongside very deficient visuospatial abilities, unlike many others with learning difficulty 2, 4, 15, 18, 29) . The so-called cognitivelanguage dissociation of people with WS means signifi- Fig. 3 . Comparison of the scaled scores of object assembly subtest among three syndromes.
Yim SY Cho KH Kim HJ ㆍ ㆍ cant strength in verbal communication which exceeds their cognitive function 19) . According to the traditional Piagetian view, language acquisition is predicated on cognitive development. However, in 1989, Thal et al.
reported the cases of three children with WS, who preceded language that was complex in terms of morphological and syntactic structures despite the fact that they lacked the supposed cognitive prerequisites 15) .
Since this pioneering work, WS has frequently been cited as the evidence that language is independent of cognition 2) . There have been some speculations that linguistic competence may, to some extent, be the result of conversational strategies which enable them to compensate for various cognitive and linguistic deficits with a considerable degree of success 30) . In fact, overfriendliness and empathetic nature which have often been reported in WS has been thought to be helpful in terms of pragmatic verbal function of the children with WS. However, despite earlier reports that emphasized a strong social interest and empathy in WS, individuals with WS were reported to have pragmatic language impairments, poor social relationships and restricted interests. In some way, at least some individuals with WS would seem to share many of the characteristics of autistic disorder 23) .
It is certain that the emergence of language is severely delayed in WS, but there is no evidence to suggest that this delay is any greater than what is expected on the basis of general cognitive delay 2) . Recent studies on language and face recognition in younger individuals with WS showed that all aspects of the language for WS show a delay and/or deviance throughout the development 31, 32) . When infants and toddlers with WS were tested alongside their Down syndrome counterparts, they appeared to be even delayed in vocabulary, despite outstripping them later in the adulthood 19) . Furthermore, Pagon et al. administered the WISC battery to individuals with WS and found no verbal advantage 13) , whereas Udwin and Yule who administered the same battery reported a marginal but still statistically significant verbal advantage 18) .
In the present study, the general notion that the child- 
